INTRODUCTION
============

Piriformis syndrome (PS) is an uncommon neuromuscular disorder caused by sciatic nerve (SN) compression at the infra-piriformis canal by piriformis muscle (PM) abnormalities including spasm, edema, and contracture \[[@B1][@B2][@B3]\]. The main symptom of PS is sciatica of the buttocks along the pathway of the SN down to the lower thighs and legs; this condition worsens with certain triggering positions \[[@B1][@B2][@B3]\]. The pathophysiology is poorly understood. There are no gold standard diagnostic and therapeutic choices for PS \[[@B1][@B2]\].

PS cases where patients present with bilateral symptoms and complain mainly of leg weakness have not been reported before.

CASE REPORT
===========

A 32-year-old female was admitted to our neurology department six years ago with left sciatica, back pain and mild left leg weakness. With regard to weakness, only a slight decrease in left ankle dorsiflexion strength was present. The central to right disc bulge with right first sacral (S1) nerve root abutting and left S1 nerve root swelling were detected on magnetic resonance imaging (MRI) ([Fig. 1](#F1){ref-type="fig"}). Left L5, S1 radiculopathy was suspected on electromyography (EMG). These findings led to the diagnosis of herniated intervertebral disc disease (HIVD) and managed with medication.

After one year, she complained of insidious left foot drop without any preceding events and revisited our neurology department. Left ankle dorsiflexion strength was grade 4 on the manual muscle test (MMT) with persistent sciatica. Special tests for PS such as piriformis sign, flexion-adduction-internal rotation test were negative. Left sciatic neuropathy was suggested from EMG. A hip MRI was performed and the radiologist noted no evidence of abnormality at both SNs ([Fig. 2](#F2){ref-type="fig"}). This time she was diagnosed as left sciatic neuropathy and was prescribed of self-exercise with medication.

She visited our clinic on April 2014, complaining of left sciatica with leg weakness, which has been sustained for six years along with a newly developed right sciatica with leg weakness for one month. In MMT (right/left), ankle dorsiflexion (4/2+), ankle plantar flexion (4/3+), and bigtoe extension (3/2+) were evaluated. In the isokinetic test, left ankle dorsiflexor was only 10% of the right side. Special tests for PS were negative and steppage gait was observed. Routine laboratory exams were normal. For the recurrent peripheral neuropathic symptoms, a laboratory exam of peripheral myelin protein-22 was done suspecting possible hereditary neuropathy with liability to pressure palsies, but showed negative result. Bilateral sciatic neuropathy was diagnosed with EMG ([Tables 1](#T1){ref-type="table"}, [2](#T2){ref-type="table"}). In second hip MRI, the size of right PM was significantly increased compared to previous exam \[[@B4]\] and a band-like structure at the anterior to left PM was compressing the left SN ([Fig. 3](#F3){ref-type="fig"}). Based on these findings she was finally diagnosed with bilateral PS.

A PM releasing operation of the left side was done first. The PM tendon totally dissected at the greater trochanter and an intra-operatively thickened PM was observed. A month later, operation of the right side was executed with the same operative findings. After the surgery, sciatica improved and showed a visual analog scale from 3 to 0.

The subject\'s rehabilitation program began with strengthening exercises and gait training with hinged type ankle-foot-orthosis (AFO) on the left. After the surgery, an involuntary internal rotation of hip developed, so we strengthened her hip external-rotators for correction. Two months after the surgery, in-toeing gait was persistent and AFO was kept on. However, follow-up isokinetic tests revealed her ankle dorsiflexion improved 3.4 times on the right side and 19 times on the left side compared to the tests before operations. Side to side difference also decreased from 90% to 44% \[[@B5]\].

DISCUSSION
==========

Bilateral PS is very rare and few cases have been reported. In most cases, predisposing factors such as trauma, operation history, and underlying disease were noted \[[@B6]\]. However, in our case, the patient was young and did not have any of these predisposing factors. So this is the first case of bilateral PS, with two different causes, enlarged PM and a band-like PM, presenting simultaneously.

At initial visit, her symptoms suggested HIVD. The EMG study showed abnormal spontaneous activity on left tibialis anterior and gastrocnemius. Central to right disc bulging between L5 and S1 and left S1 nerve root swelling were detected on MRI but during the EMG study, and proximal muscles of L5, S1 myotome showed no abnormal findings. Therefore, there was discrepancy between radiologic and electromyographic findings. On her third visit, symptoms were aggravated despite second spine MRI showing improvement of root swelling. These findings suggest the symptoms were a result of other causes rather than HIVD. Follow-up EMG results indicated sciatic neuropathy not radiculopathy, therefore it is presumable that her initial diagnosis should have been both HIVD and PS. Nevertheless, her six years of long-standing symptoms including leg weakness favored PS. In first hip MRI, no abnormality of SN was assessed at the reading. However, a band like lesion, thought to be the cause of left PS, also was detected in the first hip MRI ([Fig. 2B](#F2){ref-type="fig"}). This delayed accurate diagnosis.

Considering that her chief complaint was bilateral leg weakness rather than sciatica and that the patient was relatively young, we needed a longstanding treatment plan. Total dissection of left PM was executed and her sciatica significantly improved. The subject underwent the second operation for the other side as well. Both operations left minimal scaring. However, the operations possibly made tiny surrounding structures, including SN, hard to discern. Moreover, considering her postsurgical in-toeing gait, we wonder if botulinum toxin injection or partial dissection of PM preceding surgery may have been better choice \[[@B7]\].

Common complications of PM release surgery include hematoma and infection \[[@B8]\], and this in-toeing gait is the first reported complication. As gluteus maximus is a powerful external rotator of the hip \[[@B9]\], in-toeing was not predicted before the surgery. Nevertheless, in our case, a thickened PM was confirmed in both MRI and the operation field. We presume that a portion of her PM on hip external rotation action may have been much greater than in general people. Therefore, the PM releasing could have caused the in-toeing gait. We failed to find any predisposing factors inducing her PM enlargement.

In conclusion, as PS is very rare disease and is hard to distinguish from radiculopathy, a high index of suspicion is mandatory for accurate diagnosis. When proximal hip girdle muscles and paraspinal muscles are normal in EMG \[[@B10]\], an MRI exam should be taken to investigate entire pathway of SN from lumbosacral root outlet until it passes the PM. All measures should be taken to prevent any motor deficit progression as presented in this case.
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![Axial T2-weighted images of the spine MRI. (A) Central to right disc bulging and left S1 nerve root swelling observed in 2008. (B) Improved disc bulging and left S1 nerve root swelling is not observed anymore in 2014.](arm-39-1042-g001){#F1}

![Images of the first hip MRI whose reading was noted as normal. In fact, (A) axial T1-weighted image of hip MRI shows asymmetric enlargement of right piriformis muscle. (B) Axial T2-weighted image shows dark signal band-like structure at anterior to left piriformis muscle.](arm-39-1042-g002){#F2}

![Recent hip MRI images taken in 2014. (A) Axial T1-weighted image shows asymmetric enlargement of right piriformis muscle, which increased in size, compared with previous exam. (B) Axial T2-weighted image shows dark signal band-like structure at anterior to left piriformis muscle, reducing space around the left sciatic nerve tract.](arm-39-1042-g003){#F3}

###### Result of the nerve conduction studies
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All motor and sensory latencies are onset latencies.

Amplitudes are measured in millivolt (mV, motor) and in microvolt (µV, sensory).

M, motor study; S, sensory study; CV, conduction velocity; Rt, right; Lt, left; EDB, extensor digitorum brevis; AHB, adductor halluces brevis.

###### Needle electromyography studies
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IA, insertional activity; Fib, fibrillation; PSW, positive sharp wave; Amp, amplitude; Dur, duration; PPP, polyphasic pattern; N, normal; Inc, increased.
